Use of gastrointestinal proton pump inhibitors to regulate osteoclast-mediated resorption of calcium phosphate cements in vivo.
Osteoclasts degrade bone through the creation of an enclosed, acidic extracellular microenvironment adjacent to the bone surface. Membrane bound proton pumps in the osteoclast cell membrane function to create this acidified environment. Accordingly, this H(+) ion transport mechanism provides a potential target for a specific class of drugs, proton pump inhibitors (PPI), with a view to controlling osteoclast mediated bone resorption. Self setting calcium phosphate cements are common bone graft materials that are degraded by osteoclastic activity. We have already shown that incorporation of bafilomycin, a non-regulated PPI, within these cements prevents or delays osteoclast mediated resorption of the cement. We demonstrate here that two regulated proton pump inhibitors, Pantaprazole and Omeprazole, currently used clinically to treat gastroesophageal reflux disorders, are effective in inhibiting osteoclast mediated resorption in-vivo when delivered to a bony defect in self setting calcium phosphate cements. As determined by qualitative histology, Pantaprazole at a dose of 0.5mg/ml produced a delay in osteoclast resorption whilst this effect was not as evident using Omeprazole at an equivalent dose, but higher doses of Omeprazole (40mg/ml) did delay cement resorption. These data demonstrate, for the first time, the functional effect of blocking the H(+)/K(+) ATPase pump in-vivo on the capacity of osteoclasts to resorb bone and the potential of this strategy to modulate osteoclast mediated resorption of calcium phosphate biomaterials.